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CELLULAR TELEPHONE INCLUDING 
LANGUAGE TRANSLATION FEATURE 

BACKGROUND OF THE INVENTION 

The present invention relates to cellular telephones 
able to operate using multiple languages, and more 
particularly, to a cellular telephone having the ability 
to translate a character string displayed on the display 
10 of the cellular telephone between a first and a second 
language . 

Descriptiop p£ Related Art 

As many people travel around the world and visit 
different countries, they find that their personal 

15 cellular phones will not operate when they visit a 
foreign country utilizing a different transmission scheme 
than their phone is programmed to function under. Service 
providers in other country, such as Japan, provide 
individuals with the option, upon disembarking from their 

20 plane or boat, to rent cellular service throughout their 
stay. 

The convenience of cellular service when traveling, 
whether for business or pleasure, is welcomed by the 
traveler. However, many problems prevent the traveler 

25 from fully utilizing the operation of their phone. For 
example, while the numbers on the telephone keypad are 
Arabic, the function keys, in say Japan, are a combination 
of katakana and kanji characters. Also, the informational 
messages presented on the display of the cellular 

30 telephone are displayed in the native Japanese character 
sets. Furthermore, the menu sets associated with each 
phone are also displayed in Japanese character strings. 
This makes it virtually impossible for a non-Japanese 
speaking user to program the phone to perform tasks such 

35 as fax service, alarm, memory recall, etc. 
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Presently existing solutions to this problem involve 
a menu driven means for altering the language shown on the 
cellular display. However, if a user is unable to read 
the initial language that cellular telephone is programmed 
5 to display, the menu driven option for altering the 
displayed language will be virtually useless, since the 
user is unable to read the presented menus. Thus, a 
cellular telephone providing the ability to quickly 
translate between a first and second language would 
10 greatly benefit travelers utilizing cellular telephone 
services within a foreign country. 

SUMMARY OF THE INVENTION 

The present invention overcomes the foregoing and 

15 other problems with a cellular telephone capable of 
translating a first character string in a first language 
to a second character string in a second language in 
response to a button press on the user interface of the 
cellular telephone. The button generates an interrupt for 

20 transmission to a microprocessor controlling the display 
for the cellular telephone and to a table of variables. 
The interrupt signal interrupts control of the 
microprocessor by a first language module controlling the 
display to present character strings in the first language 

25 on the display. The table of variables includes a first 
set of variables associated with the first language and 
a second set of variables associated with the second 
language. The interrupt selects the second set of 
variables to enable a second language module to seize 

30 control of the microprocessor and cause the display to 
present a string of characters in the second language that 
represents a translation of the first character string. 
By again pressing the button on the user interface, the 
character string may be translated back to the first 

35 language. 

A more complete appreciation of the present invention 
and the scope thereof can be obtained from the 
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accompanying drawings which are briefly summarized below, 
the following detailed description of the 
presently-preferred embodiments of the invention, and the 
appended claims. 

5 

BRIEF DESCRIPTION OF THE DRAWINGS 

A more complete understanding of the method and 
apparatus of the present invention may be obtained by 
reference to the following Detailed Description when taken 
10 in conjunction with the accompanying Drawings wherein: 

FIGURE 1 is a block diagram of a cellular telephone 
having translation capabilities; and 

FIGURE 2 is a flow diagram illustrating the method 
by which the display may be translated from a character 
15 string in a first language to a character string in a 
second language. 

DETAILED DESCRIPTION 

Referring now to the drawings, and more particularly 

20 to FIGURE 1, there is illustrated a block diagram of the 
apparatus of the present invention. The cellular 
telephone utilizes a keypad or other input device 15 to 
input an actuation instruction to a microprocessor 2 0 and 
memory 25. In response to the actuation instruction, the 

25 microprocessor 20 and memory 25 translate a character 
string displayed in a liquid crystal display (LCD) 30 (or 
other type of display device) in a first language to a 
second language. 

The microprocessor 20 includes a number of basic 

30 input/output system (BIOS) functionalities 35 for 
controlling interactions between the keypad 15, display 
30 and memory 25. The BIOS functions 35 include a number 
of BIOS level drivers including a LCD driver 40 for 
driving the LCD display 30, a binary I/O driver for 

35 driving input/output for the keypad 15 and user interface 
functions 55, and the memory driver 50 for driving 
interactions with the memory 25. 
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The user interface functions 55 control translations 
of the display 30 from a character string in a first 
language to a character string in a second language. In 
the preferred embodiment, the user interface functions 55 
5 include modules for converting between Japanese 60 and 
English 65, However, it should be understood that 
conversion between any two languages is possible utilizing 
other modules 70 associated with the user interface 
functions 55. 

10 The memory 25 includes a random access memory (RAM) 

75 for temporarily storing data utilized by the 
microprocessor 20. A electrically erasable programmable 
read only memory (EEPROM) 80 stores the controlling 
programs for the microprocessor 20. A flash memory 85 

15 stores a table containing conversion variables 86 that 
enable the user interface functions 55 to switch between 
languages, for example, from Japanese 60 to English 65. 
A separate set of variables is associated with each 
language. Switching between variables is accomplished in 

20 response to an interrupt signal from the keypad 15. The 
flash memory 85 also includes an interrupt service routine 
87 for alerting the user interface functions 55 of the 
change in "state" of the variables 86. 

Referring now also to FIGURE 2, there is illustrated 

25 a flow diagram describing the procedure by which a 
character string displayed on the display screen 30 of the 
cellular telephone is converted from a first language to 
a second language in response to a user input via a keypad 
15, The user initiates the procedure at step 90 by 

30 providing an input to the cellular telephone through the 
keypad 15 of the cellular telephone. In a preferred 
embodiment, the input comprises a single button push on 
a designated keypad button. However, it should be 
understood that any number of keystrokes may be utilized 

35 to initiate the process. 

In response to the user input, an interrupt signal 
is- generated at step 95 and input to the BIOS functions 
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35 of the microprocessor 20, The interrupt signal 
interrupts the microprocessor 20 at step 100, The 
interrupt service routine (ISR) 87 alerts the user 
interface function 55 of the "state" change of the input 
5 signal at step 105. The interrupt signal toggles between 
a first and second variable set within the table of 
variables 86 at step 110 to translate between the first 
language and second language . The selected variables from 
the table of variables 86 enable the user interface 
10 functions 55 to control the display driver 70 according 
to the selected language. Interrupts are always enabled, 
therefore, making it possible for the user interface 55 
to react to subsequent "state" changes of the input 
signal . 

15 In this manner, a user unfamiliar with a foreign 

language may easily translate their cellular phone display 
between two languages, such as Japanese and English, in 
a simplified fashion. No attempt to struggle through a 
menu written in Japanese is necessary, and all the user 

20 must do is press a single button to achieve translation 
of messages on the display. 

Although an embodiment of the method and apparatus 
of the present invention has been illustrated in the 
accompanying Drawings and described in the foregoing 

25 Detailed Description, it will be understood that the 
invention is not limited to the embodiment disclosed, but 
is capable of numerous rearrangements, modifications and 
substitutions without departing from the spirit of the 
invention as set forth and defined by the following 

30 claims. 
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WHAT IS CLAIMED IS: 

1. A cellular telephone capable of translating 
between a first language and a second language, 
comprising: 

5 a button for enabling user input; 

means for displaying a character string; and 
means responsive to an input from the button for 
operating the display in a first and a second state, the 
first state displaying characters in the first language 
10 and the second state displaying characters in the second 
language . 

2 . The cellular telephone of Claim 1 wherein the 
first language comprises Japanese and the second language 

15 comprises English. 

3. The cellular telephone of Claim 1 wherein the 
means for operating comprises: 

a table of variables including a first set of 
20 variables associated with the first language and a second 
set of variables associated with the second language, 
wherein selection of the first set of variable by the user 
input actuates the first state and selection of the second 
set of variables by the user input actuates the second 
25 state. 

a processor responsive to the selected set of 
variables for switching the means for displaying between 
the first and the second states. 

30 4. The cellular telephone of Claim 3 wherein the 

processor includes : 

a driver for actuating the means for displaying 
in the first and the second states; 

first means for controlling the driver to 
35 actuate the means for displaying to display character 
strings in the first language, said first means responsive 
to selection of the first set of variables; and 
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second means for controlling the driver to 
actuate the means for displaying to display character 
strings in the second language, said second means 
responsive to selection of the second set of variables. 

5 

5. A cellular telephone capable of translating a 
first character string in a first language to a second 
character string in a second language, comprising: 

means for displaying the first and the second 
10 character strings; 

a driver for actuating the means for displaying ; 
means for controlling the driver to actuate the 
means for displaying in a first and a second state, the 
first state displaying characters in the first language 
15 and the second state displaying characters in the second 
language; 

a table of variables including a first set of 
variables associated with the first language and a second 
set of variables associated with the second language, 
20 wherein selection of the first set of variables actuates 
the first state of the means for controlling and selection 
of the second set of variables actuates to the second 
state of the means for controlling; and 

input means for selecting between the first and 
25 the second sets of variables. 



6. The cellular telephone of Claim 1 wherein the 
first language comprises Japanese and the second language 
comprises English. 

30 

7. A method for translating a character string on 
a display of a cellular telephone between a first and a 
second language, comprising the steps of: 

generating a user actuated interrupt; 
35 interrupting operation of a microprocessor; 
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alerting user interface function of state 
change while it is controlling the display according to 
a first language module; 

seizing control of the display drive with a 
5 second language module; and 

controlling the display using the second 
language module. 



8. The method of Claim 7 wherein the step of 
10 seizing further includes the step of selecting between a 
first and a second set of variables in a table of 
variables in response to the user actuated interrupt, the 
first set of variables associated with the first language 
module and the second set of variables associated with the 
15 second language module. 
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An apparatus for translating character strings on the 
display of the 

cellular telephone between a first and second language is 

disclosed. A user 

generated interrupt seizes control of a display driver 
controlling the cellular 

telephone display. The display driver is controlled by 
either a first or 

second language module. Operation of the language modules 
is controlled by a 

table of variables responsive to the user interrupt. The 
table of variables 

includes a first set of variables for controlling the first 
language module and 

a second set of variables for controlling the second 
language module . A 

variable set is selected in response to a user input. 



